**************** 



-k tOTH: 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDIVfENT NO. 1 DECEMBER 2006 

TO 

[S 9787 : 1981 CODE OF SAFETY FOR PHOSPHORYL 

CHLORroE 

{Pciie 4 clause 4.1.1) — Substttute die following for the existing tevi 
'Tlireshold linut \aluc (TLV) of phosphoryl chionde I ppm' 

(CHD8) 



Reprography ITmi, ulS, New Delhi, [ndid 



IS 1 9787 - 1981 



Indian Standard 

CODE OF SAFETY FOR 
PHOSPHORYL CHLORIDE 



Chemical Hazards Sectional Committer, CDC 18 

Chairman R^prfstnisrtg 

Shui S- C. Kale Directorate General, Factory Advice Services Sc 

Labour InstUat^s (Ministry of Labour), 
Bombay 

Or V P. GnpT^ ( AUernait to 
ShfiS. G.Kalc) 

Snail K. D. A-vtna National Organic Chemical Industries Ltd, Bombay 

Sniii M. G. PATWAa»HAK { AUeTnuU ) 
Shhi G. N. CrtAWDjiASsiKHAHAx Ducctoraic General Ordnance Factories ( Ministrx 

of Defence ), Calcutta 
Shei Cil^R>^NJlT Lal ControJlcr of ExpJo»ivcs, Nagpur 

Shri B, R. Davu ( Alternate ) 
Dft L). Ghoodhubi Indian Chemical Manafacturcn' Asiociation, 

Gaicutta 
Shki D. K. SiRKAB ( AUernaU } 
Shri a. M. DaNh Indian Petrochemicals Corporation Ltd, Vadodara 

Shui D L VyaS ( Alternate ) 
DEPt7TY DiRF-OTon ( CttEM ), Railway Board ( Ministry of Railways ) 
Resbaikoh> Dnamiaa Aifo 

STANDARua OltGAmZATlONj 

LUCKWOW 

Dtt 3. S. GuTHOSitAit Directorate General of Health Services, Nov Delhi 

Shri R Bai,aSUBbaMANYAn ( Alumatf ) 
5h»i K. C Gupta INJatiojial S^/ety CounciJ, Bombay 

Shbi N. Rai3Havan ( AUamati ) 
Shri C. Hingabh Century Rayon^ Kalyan 

Shri .f, J. Adhja ( AiUffuUe ) 
Db V. R. 8 Matbur Directorate General of Technical Development, 

New Delhi 
Shbi O. P. Nan^ia Hindustan Organic Chemicals Ltd, Rasayani 

Shri A. G. Shkshan ( Aiternats] 
Uii K. NxitAYANAff Rao Bhabh^ Acoatjc Research Ccacre^ Bombay 

Db D.J, Pabik^ National Institute of Occupational HeaUh, 

Abmadabad 

( Caattnusti on /m^* 2 ) 



© Copyright 1981 
INDIAN STANDARDS INSTITUTION 

This publication i» protected under the Indian Copyright Act ( XIV of 1957 ) and 
tcpToduction in whole or \n part by any tueans except wuh vrfriuen permissioa of the 
pubhshcr shall be deemed to be an iafnngcment of copyright under the aaid Act. 



IS 1 9787 • 19&1 

( CotsttnM4 frpm pag9 \ ) 

MimhiTi Heprtsenting 

Dr S B, Ray Minktry of Defence ( DGI ), Kirkee, Pune 

Shbi T. N RKWAt Ministry of Defence ( DGI ), Kanpur 

Shri p. Dutta ( Al(tTnei4 ) 
Sum N. K Samakta Indian Explosives Ltd, Calcutia 

Shbi A, Sinba ( AiSsfnatt ) 
Dr l\ N. ViawAWATHAN Industrial Toxicology Research Centre ( GSfR )^ 

Lucknow 

D« B, N. Gt:pTA ( Mtrmtf ) 
Dh Hart Dh\qwaK, Director General, ISI ( Bx-offici9 Mimbtr ) 

D^^ccto^ ( Chem ) ( Secretary ) 



Industilal Chemical Hazards SuhcommjUcr, CDC IC : 4 

Ccnvtnef 
Shri S. G. Kalk Dircr.loratc General, Factory Advicr Services & 

Laboar Institutes ( Mmtstr-y of Labour }, 
Bombay 

Members 
Dii V P. G\ PiA ( AlUrnaU to 
Shn S C Kale ) 
Simt G R. B\T.^&^^T^RA^r\NlAN BliEibhn Aiurnic Rrsrarcli C<*nlrc, Uombay 

SuTii CbaranjitLal Ct^ntroikr of Lxplosivc^, Nrt|i)(ur 

SuTU B R Davt!^( AiUtnate) 
Dr S. R, CTfAirr>ntiRV All India InstUut<* of Hy^jicur &. Pubhc llcahli, 

Oalciiltii 
Dk D, GHOiTniiiTRi Union Carbide of India Ltd, Calcutta 

n E F IT 1 Y DiUFCTOK ( Ghp.m ), Kailv/jLy Board ( Minisirv of Railways ) 

RE8EARflU Dj.SIQNS ANP 

STANUAR31S OrOANIZATION, 

LUL'KNOW 

Shhi v. N. GoriBOi.K Albright Morarji and Pandil Ltd, Ambarnath 

Sum K K. PhaPHit ( AitfrnaU ) 
Shri K G Gupta National Safety Council, Dombav 

Shhi N RachaVan ( AtUrnaie ) 
SiiRi P. V Kahqo Indian Cheniiciil Manufactures' Association 

Calcatia ' 

Di* R V SiiBRAMAKrAM ( AlttrnaU ) 
Dk C- R. KuiaHNAMUHii Industrial Toxicoiogy Rrscaich Ccnirr ( GSIR ) 

Lucknow ' 

Dr P N, Viswanathan i AlUrmtt ) 
Dr S. L MehTa Century Rayon, Kalyau 

SitRi R. K, SiiaKLA ( AiterrtaU ) 
Dr O, p. MiTiAL Cjba-Girgv of Indja Lid, I5ombay 

Dr G S 13. Naiu The Icrnlszev anil Gheraicab Travancore Ud 

UdyognnandaJ ' 

Dr D J Parikk National Insntoie of Occupational Healih, 

Ahmadabad 
Shri j D. Pauikh The Atiil Producta Ltd, Atul 



SnHi \i V Dksaj C AUtTTinif 



( CvnUrtued on page H ) 



IS i 9787 - 1981 

Indian Standard 

CODE OF SAFETY FOR 
PHOSPHORYL CHLORIDE 

0, FOREWORD 

0.1 Thi5 Indian Standard was adopted by the Indian Standards Institution 
on29 Janaary 1981, after the draft finatizied by the Chemical Hazards 
Seciional Committee had been approved by the Chemical Division 
Council. 

0*2 Phosphoryl chloride, also known as phosphorus ox'ychloride, is used 
in the manufacture of cyclic and acyclic esters for piasticizers, gasoline 
additives^ hydraulic fluids, organo-phosphorus coJ«pounds, He, It is 
also used as a reagent; catalyst; and dehydrating, chlorinating and 
fire-retarding agent. It also finds use as a dopent for semi conductor 
grade silicon. 

0*3 In the preparation of this code, assistance has been derived from the 
following publications: 

a) National Fire Code^ 12. National Fire Protection Association, 
1:70 Atlantic Avenue, Boston, Massachussets, 1977. 

b) SAX ( N'l ) Dangerous properties of industrial materials 1979. 
Ed* 5. Van Nostrand Reinhold, New York. 



1- SCOPE 

1,1 This standard describes the properties of phosphoryl chloride 
( phosphorus oxycbloride ); nature of hazards associated with it; 
symptoms of toxicity and first aid; safety measures for controlling 
hazards in storage and handling; personnel safety; and cssentialinfor- 
mation on packing and labelling. 

2. TERMINOLOGY 

2*1 For the purpose of this standard, the definitions given in IS : 4155- 
1966* and IS : 4167-1980t shall apply. 



^Glossary of terms relating to chcmtcai and radiation hazards and hazardous 
chcm\cah. 

tGlotsary of t^rms relating to air pollution ( first nvtfi^n ). 
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3. PROPERTIES 

34 Some important properties of phosphoryl chJoride are a$ follows: 



a) Chemical name 

b) Chemical formula 

c) MohcuinY weijoht 

d) Description 

e) Boihrfg range, ^G 

f) Fri£^tng point, ''C 

g) Rdatm density, 15'5''C!15'5''C 
h) ^cpour density 

j) Refractwe index ( 25/D ) 

k) Chemical reactivity 



Phosphorus oxychlonde 
; POCU 
: 153-39 

: Volatile, colourless to pale yellow, 
strongly fuming liquid havinj^ 
pungent odour 

: 105 to 109 for not less than 
90 percent ( vjv ) 

: 2 

: 1*685 

: 5 3 ( air ^ 1 ) 

: 1^460 

: Reacts with alcohol; reacts 
violently with water with 
evohition of heat and hydrogen 
chloride gas, apparent as whi*a 
fuTYies m air : corrosive to most 
metab in the presence of 
moisture 



4. HAZARDS 

4*1 H«3*UJi HsBxari^s — Phosphor^rl chloride causes severe int<!rna| 
irntatioa and damage if swa) lowed. The vapour severely in itsttes the 
eyes, skin, and mucous membranes and ail parts of respiratory system, 

4*1*1 Threshold Limit Value ( T LV ) —The upper limit of phosphoryl 
chloride vapoui conceiitratjon considered safe for continuous exposwre is 
3 mg/m'*of air. 

4.2 Heat Hazards? - - When heated phosphoryl chloride dccon^pos^^s 
into hydrogen chloride and phosphorus oxides which are toxic and 
coirosive. On coining in contact with water it results in violent 
reaction and evolution of heat, which may sometimes result in explosion, 

5. FJHE FIGHTWG 

5.1 Fire involving small amounts of combustibles may be smothered with 
suitable dry chemical. Use water on combustibles burning in the 
vicinity of this material, but care shall be exercised as water applied 
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directly to phosphoryl chloride results in violent evolution of heat and 
causes splattering. Full protective clothing shall be worn while handl- 
ing the operation ( S€e 8.1 ). 

6. STORAGE AND HANDLING 

€.1 Storage— Utmost care should be exercised m storaq;e of containers, 
their handling and emptying of contents. The coniajners should be 
stored in a well ventilated, cool and dry place^ protected from sun and 
heat. The containers shall not be stored along with combustible 
materrab particularly fihraus organic containers or with electrical or 
other equipment that tnav be corroded, 

6.2 Handllag — Before moving, it should be ensured that the stoppers 
are property closed and tfie containers are ^ecdrely packed. 

6,2.1 l^rcssure should not be applied in emptying the containers. 
Carboys and bottles should be completely drained before they ate 
returned for re-packmg or saJa- 

J^OTF — In the case of Any spillage of the materia?, flushing the spot with pkniy 

of water IS accessary 

6*3 Spills and Leakage — AH spdls should be covered with sufficient 
amount of sodium bicarbonate* The mixture should be removed in a 
container such as a fibre drums, plastic ba^s or carton box for easy 
disposal ill an incineratf^r and dispose b} burmrg. 

SA Disposal and Waste Treatment — • Th(* waste should be trans* 
ferred into an evaporating dish containing sodium bicarbonate. Then^ 
sprav with ammonia ( 6 M NH4OK ) whilp stirrmg and cover with 
crushed ice. Continue spraymj^ with awrnouia until the fumes of 
i^mmonium chloride subside and add iced watet while stirring. Neutraliie 
and slowly transfer mixtuie into a drain with running water. 

7. PACKING AND LABELLING 

7.1 pAckijag — Depending on the quantity, phosphoryl chloride may he 
packed in steel jacketed lead cylinderSj nickel-lined steel drums, glass or 
pldhticb carboys or bottles 

7-1*1 Small capacity carboys should be covered by c/ose-fitting wicker 
or bamboo baskets and packed m a wooden slotted crate or iron 
hampers. Larger capacity carboys should be packed individually in a 
box or metal drum with mert cushioning and absorbent material. 

7.1.2 Bottles should be packed in a wooden crate with inert cushion- 
ing and absorbent material. 
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7,2 Labelliog — AH containers should bear, an identifying label as 
depicted in IS : 1260 ( Part I )"1973*. 

7.2.1 The containers shall also be labelled as follows: 

DANGER 

PHOSPHORYL CHLORIDE CAUSES SEVERE BURNS 

VAPOUR IS EXTREMELY IRRITATING 

USE PROTECTIVE EQ^UIPMENT WHILE HANDLING 

IN CASE OF SPILLAGE FLUSH AREA WITH PLENTY OF 

WATER 

CAUTION 

BE CAREFUL WHEN MIXING WITH WATER : HEAT IS 

EVOLVED 

«. PERSONNEL SAFETY 

84 While handling or emptying containers, complete protective clothing 
comprising goggles, suitable respirators, caps, rubber gloves, rubber 
boots and overalls ( which cover the neck ), should be worn. If the 
surface of the clothing is contaminated, it shall be thoroughly flushed 
before attempting to renjove the protective clothing. In specific situation s» 
self contained or supplied-air type respirators may have to be used, 

8,2 Meticulous personal cleanliness should be observed in all operations. 
Physical exaniination including complete blood count, urmanalysis and 
chest X-ray, dental examination and X-ray should be carried out 
annually on personnel exposed to risk. Individuals suffering from 
diseases of the skin, liver, kidneys, lungs and teeth should be precluded 
from exposure, 

9, SYMPTOMS OF TOXICITY AN» FIRST AID 

9.1 Symptoms oi Toxicity — Phosphoryl chloride may lead to 
toxicity on inhalation or ingestion, causing irritation in the eyes, 
dermatitis and skin burns. 

9»1.1 Inhalation of the vapour causes headache, weakness, vomitting, 
chest pain, coughs dyspnea, bronchitis and bronchopneumonia^ pulmonary 
edema and nephritis. 

9.2 First Aid — In the case of spillage, contaminated clothing should be 
removed immediately and affected areas of the body washed with five 
percent ( mlv) solution ol copper sulphate, then with soap and water. 

^Picturical casirkiiigs for handling and labelling of goods: Part I Dangerous goodi 
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Then follow usual burn therapy. For eyes immediate medical attention 
should be obtained. 

9.2.1 In the case of inhalation oi vapours, the affected person should 
be removed to open fresh air. He should be laid in a comfortable 
position and kept warm- Oxygen should be administered with the us© 
of mtermittent positive pressure breathing apparatus. Bronchodilator« 
and decongestants may be given, if necessary. Immediate medical 
attention should be obtained. 

Note — Recovery la usuaEty complete in I to 3 weeks. However^ bronchitis wilh 
a&thmaticbreaihirig may become: chrome. 
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Unit 


Symbol 


Length 


metre 


m 


Mass 


kilograin 


kg 


Time 


second 


s 


El*!Ciric current 


ftmpCTc 


A 


Tbcrmadvnainic 


kdvio 


K 


temperature 






Luminous intensity 


candrfa 


cd 


Amount of lubatancc 


molr 


moJ 


Sopp!en&«atafy Units 






Qjl^ASriTY 


Unit 


Symbol 


Platir anglr 


radijin 


rad 


Solid anplf 


atrradian 


sr 


Derived Units 






QiT^MTTrY 


UNfT 


Syvtyiol 


Force 


ncwton 


N 


Rrirrcv 


joulr 


J 


Powrr 


watt 


\\' 


Flux 


wcbrr 


Wb 


FltiX dcnairy 


tesla 


1" 


Frri^ucncy 


hcru 


Hz 


Electric conduclftnce 


sK^m^ns 


S 


El<rctroniolive force 


volt 


V 


Preisine, ilrrss 


pascal 


Pa 



I N «- 1 kg m/a» 

I J - 1 N m 

I VV - 1 J/8 

I Wb = 1 v,» 

1 T »- 1 \Vb/m» 

1 Hz — 1 c/3 (S"^) 

I S - 1 A/V 
I V - 1 W/A 

I Pd «- I N, m« 
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Telephone 


BOMBAY 400007 
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AHMADABAD 380001 


2 03 91 


BANGALORE 560002 


2 76 49 


B HOP At. 462003 


e 27 16 


BHUBANESHWAR 751014 5 36 27 


CHANDIGARH 160017 


2 83 20 


HYDEBABAD 500001 


22 10 83 


JAIPUR 302005 


6 98 32 


KANPUR 208005 


8 12 72 


PATNA 800013 


6 28 08 


TRIVANDRUM 695001 


32 27 
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